To investigate the accuracy of the 12-lead ECG in localizing the site of coronary artery narrowings, we reviewed abnormal ECGs obtained during myocardial infarction, spontaneous angina or exercise stress testing in 134 patients with angiographically documented one-vessel disease. The presence of Q waves, ST-segment elevation and T-wave inversion in leads I, aVL and V1-V4 were all highly correlated with the presence of left anterior descending coronary artery disease (p < 0.001), and the same ECG findings in leads II, III and aVF were associated with right (RCA) or circumflex coronary artery (LCx) narrowings (p < 0.001). In contrast, ST depression alone was not useful in predicting the site of coronary artery narrowing. Q waves correctly identified the location of the coronary disease in 98% of cases, ST elevation in 91%, T-wave inversion in 84%, and ST depression in 60%. No electrocardiographic criteria distinguished RCA from LCx disease, even in patients with a right-dominant circulation. These findings should lead to a better understanding of the value and limitations of the 12-lead ECG in localizing coronary artery disease.
ABNORMALITIES in the 12-lead ECG are often used to localize the anatomic site of myocardial infarction and ischemia in patients with coronary artery disease. 1-3This practice is based largely on autopsy series correlating the site of myocardial infarction with the location of Q waves on antemortem ECGs: Q waves in the precordial leads VI-V4 appear to reflect anterior Wai, infarction; Q waves in leads II, III and aVF inferior wall infarction; and Q waves in leads I, aVL, V5 and V6 lateral wall infarction. 9 These same ECG findings are often assumed to correlate with coronary artery anatomy as well. Anterior wall infarction is usually attributed to disease of the left anterior descending coronary artery (LAD), inferior wall infarction to disease of the right coronary artery (RCA) except in patients with left-dominant systems, and lateral wall infarction to disease of the left circumflex (LCx) coronary artery.' Unfortunately, there is only limited documentation for these correlations between the location of coronary artery narrowings or occlusions and the findings of Q waves during myocardial infarction.'01 I There is even less documentation of the accuracy of electrocardiographic ST-segment or T-wave changes in identifying the site of injury or ischemia during infarction, rest angina or stress testing. Studies are often confounded by the inclusion of patients with multivessel coronary artery disease, which makes it difficult to determine in which vascular distribution similar associations are often drawn between ST depression in anterior precordial leads and LAD disease, and between ST depression in so-called lateral leads I and aVL and LCx disease. ' We have not found such associations to be uniformly valid. Therefore, we undertook the present study to evaluate the value and limitations of the 12-lead ECG in localizing the site of coronary artery disease. One hundred thirty-four patients with angiographically documented one-vessel coronary disease and abnormal ECGs recorded during myocardial infarction, spontaneous rest angina or treadmill exercise testing were evaluated, and electrocardiographic-angiographic correlations were obtained.
Methods

Patient Selection
The records of all adult cardiac catheterization studies performed at the Johns Hopkins Hospital between January 1971 and April 1981 were reviewed; patients with a final diagnosis of one-vessel coronary artery disease were selected for further evaluation. For each case, the coronary angiographic films were reviewed independently by two observers without knowledge of the clinical or electrocardiographic findings. At least four views of the left coronary system and at least two views of the right coronary system were routinely obtained in each patient. Patients were considered to have one-vessel disease only if both observers described a 70% or greater diameter narrowing in one of the three major coronary arteries (LAD, RCA or LCx) without narrowing > 40% in the other two coronary arteries or their branches. No patient with significant narrowing in the left main coronary artery was included. Hospital records and stress test results were sought for all these patients.
The study population consisted of all 134 patients who met the following criteria: one-vessel coronary disease as defined above; no significant valvular or congenital heart disease; no bundle branch block or left ventricular hypertrophy on resting ECG; and an abnormal 12-lead ECG recorded during myocardial infarction documented by cardiac enzyme elevations, spontaneous angina at rest, with normal cardiac enzymes and reversible electrocardiographic changes or angina during exercise testing. Ten patients had positive stress tests after recovering from a myocardial infarction, and three patients had ECGs recorded during both rest angina and stress testing; thus, 147 instances of abnormal ECGs form the basis for this report.
Exercise Tests
All tests were standard graded treadmill exercise tests using a modified Bruce protocol. Electrodes were placed according to the method of Mason and Likar. 12 The exercise protocol was a submaximal test; the patient walked for 1 minute at 00 incline at 1 mph, then 2 minutes at 100 and 2 mph, then 3 minutes each at 150 and 3 mph, 200 and 3 mph and 22°and 4 mph. Twelvelead ECGs were recorded at rest, during each minute of exercise, upon termination of exercise and every minute thereafter until the ECG returned to baseline. Tests were terminated when at least one of the following end points was reached: moderate or severe angina, severe dyspnea, claudication or fatigue; 2 mm of horizontal or downsloping ST-segment depression or 2 mm of ST elevation; or 90% of the predicted maximal heart rate for age.
Electrocardiogram
All ECGs were reviewed independently by two of the investigators; only changes graded as abnormal by both were included. Serial ECGs recorded during the course of myocardial infarction were analyzed, and 11 leads (all except aVR) were evaluated individually according to a modification of the Minnesota code.'3 Q waves were considered significant when their duration was at least 0.04 second in any lead or at least 0.03 second in association with a Q/R ratio greater than 1:3 in leads I, II and V2-V6. ST-segment elevation was considered significant if the J point was elevated more than 1 mm and the ST segment remained elevated more than 1 mm 0.08 second beyond the J point. Similarly, ST-segment depression was considered significant if the J point was depressed by more than 1 mm and the ST segment was horizontal or downsloping and remained 1 mm below the baseline 0.08 second beyond the J point. T-wave inversions were considered significant in leads I, II and V2-V6 when the net amplitude was negative; in leads III, aV, and aV, when the QRS was isoelectric or mainly upright and the net Twave amplitude was negative; and in lead VL when the net amplitude was negative and represented a change from a previous tracing. The same criteria were used for ST-segment change and T-wave inversion during angina at rest and for ST-segment change during stress testing.
Statistical Evaluation
Data were tabulated comparing the prevalence of Q waves, ST elevation, ST depression and T-wave inversion in each electrocardiographic lead in patients with one-vessel disease involving the LAD, RCA and LCx. To examine the importance of "reciprocal" ST changes, additional tables were prepared showing the prevalence of ST depression in tracings with and without concomitant ST elevation in any lead. The prevalence of each ECG change was compared between patients with LAD and non-LAD (RCA or LCx) disease, lead by lead, with the chi-square test and, where appropriate, by Fisher's exact test. To avoid type II errors when examining 11 leads in each of three clinical situations (i.e., myocardial infarction, unstable angina and exercise testing), differences were considered significant if p < 0.01.
Results
Patient Population
The study group consisted of 96 men and 38 women, ages 27-73 years (mean + SD 48 ± 9 years). Of 71 patients with isolated LAD disease, 42 had had a myocardial infarction, seven had angina at rest and 30 had positive stress tests. Of 47 patients with one-vessel RCA disease, 29 had had a myocardial infarction, four had angina at rest and 19 had positive stress tests. Of 16 patients with disease limited to the LCx, eight had had a myocardial infarction, one had angina at rest and seven had positive stress tests. Seven patients with LCx disease had a right-dominant circulation, six had a balanced circulation, and three had a left-dominant circulation.
Myocardial Infarction
During the course of myocardial infarction, the location of Q waves was highly predictive of the location of the obstructed coronary artery (table 1). Twentynine patients with LAD disease developed significant Q waves in one or more of leads I, aVL and V,-V4; with one exception, Q waves did not develop in these leads in patients with RCA or LCx disease (p < 0.001 for each lead). In contrast, Q waves in leads II, III and aVF reflected infarction in the RCA or LCx territory and occurred in only one patient with LAD disease (p < 0.001). Q waves were found in leads V5 and V6 in patients with both LAD and non-LAD disease. Four of the six patients with LCx disease and Q waves during infarction had a right-dominant circulation; two had a balanced circulation. All six of these patients showed significant Q waves in at least two of the "inferior" leads (II, III and aVF), and none developed Q waves in lead I or aVL. ECG criteria did not distinguish between patients with infarction due to RCA disease and those with infarction due to LCx disease.
The associations between the location of ST-segment elevation during myocardial infarction and the location of the obstructed coronary artery were also quite strong, but exceptions were found more frequently than with Q waves (table 2). ST-segment elevation 1169 *Significant difference in prevalence of Q waves in that lead between LAD and non-LAD patients, p < 0.001.
Abbreviations: LAD = left anterior descending coronary artery; RCA = right coronary artery; LCx = left circumflex coronary artery. in leads I, aVL and V -V5 during myocardial infarction correlated with the presence of LAD disease (p < 0.005 for each lead); ST-segment elevation in leads LI, III and aVF was associated with RCA or LCx disease (p < 0.005). All patients with LCx disease and ST elevation during myocardial infarction had elevation in at least two of the inferior leads (II, III and aVF). Three of the LCx patients had a right-dominant circulation; two had a balanced circulation.
T-wave inversion in leads I, aVL and V2-V6 during myocardial infarction was strongly associated with LAD disease (p < 0.005 in each case) (table 3) , and T-wave inversion in leads II, III and aVF occurred predominantly in patients with RCA or LCx disease (p < 0.005). All five patients with LCx disease and Twave inversions during infarction had inversion in at least two of the inferior leads. One of these patients had a right-dominant circulation, one left-dominant, and three balanced. The exceptions to the electrocardiographic-angiographic associations were more frequent with T-wave inversion than with Q waves or STsegment elevation, but the association was still strong.
ST-segment depression during myocardial infarction followed a different pattern. Depression in leads I and aVL was associated with RCA or LCx disease, and depression in leads III and aVF was associated with LAD disease (all p < 0.001) (table 4). These ST depressions probably represent "reciprocal" changes. Of the 42 patients with ST depression during myocardial infarction, 37 also had simultaneous ST elevation in other leads. Patients with ST elevation in leads I, aVL and V1-V5 tended to have ST depression in leads IL, III and aVF, whereas patients with ST elevation in leads II, III and aVF tended to have ST depression in leads I and aVL.
Rest Angina
Patients in whom ECGs were recorded during rest angina tended to have ST elevation and T-wave inversion in the same leads as during myocardial infarction (tables 2 and 3). The number of ECGs recorded during rest angina was small, however, and significant associations were present only between T-wave inversion in lead V4and LAD disease (p < 0.005) and between Twave inversion in lead aVF and RCA or LCx disease (p < 0.005). Only five patients had ST depression during rest angina; no significant associations were present (table 4). During rest angina 
Symbols indicate a significant difference in prevalence of T-wave inversion in that lead between LAD and non-LAD patients:
*p < 0.005. tp < 0.001.
Abbreviations: See table 1.
Exercise Testing
All 56 patients with positive stress tests had typical angina pectoris during exercise; ST-segment elevation developed in 20 of these patients. Angiographic correlations with the leads in which ST elevation occurred during exercise testing revealed a pattern similar to the correlations with ST elevation during myocardial infarction (table 2) , but a significant association was found only between ST elevation in lead III and RCA disease (p < 0.01).
ST-segment depression developed in 54 of the 56 patients with positive stress tests. There was no correlation between the diseased coronary artery and the leads in which ST depression occurred (table 4 ). This lack of correlation was unaffected by excluding patients who also had ST-segment elevation during stress testing, in whom ST depression might be assumed to be reciprocal.
ST-segment Elevation
The data on ST-segment elevation can also be examined primarily with respect to electrocardiographic changes, regardless of the clinical event associated with those electrocardiographic changes. When ECGs recorded during myocardial infarction, rest angina and stress testing were combined, ST-segment elevation in leads I, aVL and V-V5 appeared to be associated with LAD disease (p < 0.005) (table 2), and ST elevation in leads II, III or aVF with RCA or LCx disease (p < 0.001).
T-wave Inversion
When ECGs recorded during infarction and rest angina were combined, T-wave inversion in leads I, aVL, V1 V6 was associated with LAD disease (p < 0.005, table 3), and T-wave inversion in leads II, III or aVF was associated with RCA or LCx disease (p < 0.001).
ST Depression and Reciprocal Changes
When ECGs recorded during infarction, rest angina and stress testing were combined, ST depression in leads I and aVL was associated with RCA or LCx disease (p < 0.001) (table 4), and ST depression in leads III and aVF with LAD disease (p < 0.001). These findings are opposite to those found with Q waves, ST elevation and T-wave inversion and are probably due to a high prevalence of "reciprocal" STsegment depression. If tracings with ST depression alone are examined (excluding tracings with ST elevation in some leads and depression in others), these significant associations disappear (table 5) .
Of the 57 patients in whom ST elevation was recorded during the course of myocardial infarction, 31 (54%) had ST depressions in other leads on the same tracing. These "reciprocal" changes were seen less often in patients with infarctions due to LAD occlusion (39%) than in patients with LCx (80%) or RCA (88%) disease. In patients with reciprocal changes, ST depression was noted in lead II, III or aVF in every case of LAD disease, and in lead I or aVL in every case of RCA disease. ST depression in the precordial leads was seen in eight of 15 patients with RCA disease. In the four cases of reciprocal change due to LCx infarction, ST depression was found in at least three precordial leads in all four patients and in lead I or aVL in three of the four (table 6) .
Eighteen of the 20 patients with ST-segment elevation during stress testing had significant ST depression in other leads on the same record. The distribution of these ST-segment depressions was similar to that of the reciprocal changes found during myocardial infarction: ST depression in lead II, III or aVF was generally associated with ST elevation in lead aVL or V1-V4 and LAD disease. ST depression in lead I, aVL or V2-V4 was generally associated with ST elevation in lead II, III or aVF and RCA or LCx disease. In this group, ST depression in leads V and V6 was found frequently with one-vessel disease of the LAD, RCA and LCx.
Variations in Coronary Anatomy, Collateral Vessels and Severity of Coronary Stenosis
Inferior ST-segment depression during stress testing of patients with one-vessel LAD disease might have been due to the presence of an unusually large LAD that extended around the cardiac apex to supply the distal inferior wall. Our data showed that this was not the case: 15 of the 18 patients with one-vessel LAD disease in which the LAD wrapped around the cardiac apex had ST depression in at least one inferior lead during stress testing, while nine of 11 patients with LAD obstruction and short LADs (stopping at or before the apex) developed ST depression in lead II, III or aVF during stress testing.
Similarly, the presence or absence of angiographically visible collateral vessels arising from the RCA or LCx and supplying the diseased LAD coronary artery territory did not correlate with the presence of inferior ST depression during myocardial infarction or stress testing. Of 29 patients with LAD disease and ST depression during stess testing, eight had angiographically visible collaterals. Six of these eight (75%) had ST depression in leads II, III or aVF, while 18 (86%) of the 21 patients without collaterals had ST depression in at least one inferior lead.
Finally, some coronary nafrowings in "nondiseased" arteries that appeared to involve no more than 40% of the lumen diameter might have been hemodynamically significant. If so, some of our patients might have had twoor three-vessel disease. However, excluding all patients with any detectable narrowing in the nondiseased vessels did not alter the conclusions: The location of Q waves, ST elevation and T-wave inversion remained predictive of the location of coronary disease, but ST depression alone was not predictive. Table 7 illustrates the usefulness of electrocardiographic location of Q waves and ST-T changes in localizing coronary artery disease in this selected patient population. The presence of a Q wave in two or more of leads I, aVL and V,-V4 during myocardial infarction was 100% predictive of LAD disease; ST elevation in two or more of these leads during infarction, rest angina or stress testing was 94% predictive; and T-wave inversion in two or more of these leads during infarction or rest angina was 83% predictive. Similarly, the finding of Q waves in two or more of leads II, III and aVF during infarction was 97% predictive of RCA or LCx disease; ST elevation in two or more of these leads during infarction, rest angina or stress testing was 90% predictive; and T-wave inversion in two or more of these leads during infarction or rest angina was 89% predictive. Excluding patients who had simultaneous ST elevation and depression, ST depression in two or more of leads I, aVL and V,-V4 during infarction, rest angina or stress testing was 60% predictive of LAD disease; ST depression in two or more of leads II, III and aVF was 56% predictive of RCA or LCx disease. By these criteria, the ECG location of Q waves, ST elevation and T-wave inversion were highly predictive of the anatomic location of coronary disease (p < 0.001 in each case), but ST depression was not predictive (p > 0. 25) .
Predictive Value
Discussion
The present study shows that (1) the development of Q waves, ST elevation or T-wave inversion in lead I, aVL or V,-V4 is highly predictive of LAD disease; (2) the development of Q waves, ST elevation or T-wave inversion in lead II, III or aVF is highly predictive of the presence of RCA or LCx disease, regardless of whether a right, left or balanced distribution is present;
(3) RCA disease cannot be distinguished from LCx disease by ECG criteria; (4) "reciprocal" ST depression frequently develops during infarction and stress testing; and (5) the ECG location of ST depression is not very useful in predicting the location of coronary artery disease.
These conclusions are based on a study of patients with one-vessel coronary disease in which many tracings were recorded during myocardial infarction and during stress testing and smaller numbers during rest angina. Although this study did not include a large number of patients with angina at rest, the patterns of ST-segment and T-wave changes in this group generally paralleled those recorded during infarction and stress testing; hence, the above conclusions probably apply to all three clinical circumstances. Investigation of patients with one-vessel coronary disease is important, because only in such patients can one be reasonably certain in which vascular distribution ischemia or infarction is occurring. The correlation between the leads in which pathologic Q waves occur and the anatomic location of the infarction was noted as long ago as 19354 and has been repeatedly confirmed.5-9 With the advent of coronary angiography, these correlations were extended to include coronary artery anatomy. 10'" Early studies were limited, however, by the frequent occurrence of multivessel disease; furthermore, ECGs were not examined lead by lead, and leads I and aVL were not evaluated in many cases. Our data from a more homogeneous patient population show that infarctions termed anterior, anteroseptal, anterolateral and lateral are all caused by LAD occlusion, whereas inferior or diaphragmatic infarctions are due to RCA or LCx disease. Contrary to some suggestions,' "lateral" infarctions with changes in leads I and aVL did not occur in patients with LCx occlusions. Q waves in these leads may reflect infarction of the LAD diagonal territory.
We are aware of no systematic study relating the ECG location of ST-segment elevation during myocardial infarction to the pathologic site of injury or the angiographic site of coronary disease in patients. Experimental studies have shown that ST-segment elevation on the surface ECG develops during epicardial or transmural myocardial injury.2' 3, 1-17 ST-segment mapping studies during myocardial infarction'8 and analyses of electrocardiographic-angiographic correlations during coronary spasm'9-2' or exercise-induced ST-segment elevation22-26 have generally supported the belief that ST elevation in precordial leads indicates transmural ischemia or injury in the LAD distribution, and ST elevation in the "inferior" leads (II, III and aVF) indicates transmural ischemia or injury in the RCA or LCx distribution. In the present study, we confirmed these findings and further analyzed the correlations lead by lead.
Most studies have indicated that ST-segment elevation during stress testing is uncommon, although many of these studies did not record 12 leads during the test. [27] [28] [29] The finding that more than one-third of the patients who underwent stress testing in the current study had ST elevation may be related to the monitoring of all 12 leads and use of patients with one-vessel disease only. This finding was not related exclusively to the presence of prior infarction; only five of 20 patients with ST elevation during stress testing had evidence of prior infarction. Dunn et al.25' 26 examined a similar population of patients with one-vessel disease and found a similar incidence of ST-segment elevation during stress testing.
Although T-wave changes have long been recognized as a marker for myocardial ischemia and infarction,' -few data are available as to their usefulness in locating the anatomic site of the perfusion deficit. The present study shows that the location of new T-wave inversions on the resting ECG during myocardial infarction is useful in predicting the site of coronary artery disease; in some patients, this appears to be true during episodes of rest angina as well.
The present study has shown that ST-segment depression alone does not accurately reflect the site of ischemia, probably because ST-segment depression occurs frequently both as a primary change due to subendocardial ischemia or infarction and as a secondary "reciprocal" change. ST elevation during myocardial infarction is sometimes accompanied by reciprocal ST depression in "opposite" leads.30 The present study defined the frequency of this reciprocal change in patients with one-vessel disease and indicated that reciprocal changes are seen more often with RCA and LCx (88% and 80%) than with LAD disease (39%) during myocardial infarction.
Our finding of the nonspecificity of the site of ST depression during stress testing for localizing the likely region of myocardial ischemia (i.e., the region perfused by the vessel with significant stenosis) is in accord with some studies25' 36 but at variance with others.37-3 Ours, however, is the largest series of positive stress tests in patients with one-vessel disease, where localization of ischemia is more certain.
Much has been written about which ECG leads are most "sensitive" for detecting ischemia during stress testing.40'41 Our findings, like others, show that leads VP,V6 and II are the leads with the highest prevalence of positivity (table 4) . However, approximately oneeighth of all positive stress tests were negative in these three leads. Monitoring all 12 leads significantly increases the yield of positive exercise stress testing and permits the localization of coronary disease in patients with ST-segment elevation during exercise.
We believe that the nonspecificity of ST-segment depression in localizing the site of ischemia or infarction is due to the multiple ways in which ST depression can be produced. Animal experiments have shown that subendocardial ischemia or injury can produce ST de-pression in leads overlying the area of damage, and transmural ischemia or injury can produce ST depression in distant "reciprocal" leads.' '6' 30, 42 Thus, ST depression in lead II, III or aVF might be due to subendocardial ischemia in the distribution of the LCx or RCA or to transmural ischemia in the distribution of the LAD. There is no clear means of differentiating the two possibilities based on the ECG alone. Studies involving ST-segment mapping'8 43 and vectorcardiog-raphy33 34 in patients confirm these findings and emphasize the variability in translation of epicardial leads into body surface precordial and limb leads.44 The development of ST elevation in significant numbers of patients during exercise in our study suggest that transmural ischemia may develop in some patients undergoing stress testing, and ST depression in these cases may be reciprocal. 22 23,30 In some instances, small areas of transmural ischemia not manifest in the 12lead ECG by at least 1 mm of ST-segment elevation may produce reciprocal ST depression in "opposite" leads on the surface ECG. A more sensitive lead system or a more sensitive criterion for ST elevation (e.g., ¢ 0.5 mm in some leads) might reveal the "primary" ST elevation in some of these cases. An alternative explanation, while unlikely, is that ischemia may actually develop in a region supplied through a nonstenotic coronary artery (e.g., due to coronary spasm or abnormal wall stress).
In patients with acute transmural myocardial infarction, several authors have attempted to predict the presence of a second jeopardized vascular territory by the presence of ST depression in "opposite" electrocardiographic leads, often with disparate results. For example, anterior precordial ST-segment depression in the setting of acute inferior myocardial infarction has been variously attributed to concomitant anterior (LAD) disease45' I or to extensive posterolateral (RCA or LCx) infarction.47 48 However, the high prevalence of "reciprocal" ST depression in patients with onevessel disease suggests that localization of additional regions at risk for ischemia or infarction may not be possible by examining ST-segment depression alone. This is particularly important in populations with a high prevalence of multivessel disease, such as patients with myocardial infarction. Our data suggest that the presence of ischemia or infarction in more than one vascular territory may only be reliably identified when Q waves, ST elevation or T-wave inversion are present in both anterior and inferior leads.
We examined the correlation between ECG changes and coronary anatomy, but did not directly examine which myocardial region was ischemic or injured. Given the moderate degree of interpatient variability in the myocardial area supplied by a given coronary artery,49 it is not surprising that abnormalities in certain leadsnotably V5 and V6 -were not very useful in localizing the site of myocardial infarction, even when Q waves occurred in these leads. Changes in the other leads correlated strongly with narrowings in specific coronary arteries.
In conclusion, we emphasize the specificity of elec-CIRCULATION trocardiographic-anatomic correlations in patients with Q waves, ST-segment elevation and T-wave inversion during myocardial infarction and ischemia. We suggest closer scrutiny of ST segments for elevation during stress testing (particularly in little-used leads, such as aVL. V1 and V2) and greater caution in the use of such terms as "anterior" and "inferior" ischemia based solely on ST-segment depression. SUMMARY The Coronary Drug Project was a randomized, placebo-controlled trial of lipid-influencing drugs in men who had recovered from one or more documented myocardial infarctions. Determinations of high-density lipoprotein (HDL) cholesterol were made at baseline in a group of 354 men randomized to the placebo group. Five-year mortality was highest (33.0%) in men with baseline serum HDL cholesterol levels of less than 35 mg/dl; it was 15.9%, 17.7%, and 21.8% in men with levels of 35-39, 40-44, and 45 mg/dl, respectively (for the linear inverse relationship between HDL cholesterol and 5-year mortality, p = 0.029). Adjustment for 40 baseline variables had a minimal effect on this relationship (p = 0.042).
IN RECENT YEARS, several epidemiologic studies have indicated that low levels of high-density lipoprotein (HDL) cholesterol in the blood are associated with an increase in incidence and severity of coronary heart disease and with ischemic cerebrovascular disease.1-9 To our knowledge, no prospective data have been reported regarding possible prognostic significance of HDL cholesterol levels determined after recovery from acute myocardial infarction (MI). Limited data available from the baseline period of the Coronary Drug Project allow an assessment of HDL cholesterol in this circumstance. Methods
The Coronary Drug Project10 was a randomized, double-blind, placebo-controlled trial of lipid-influencing drugs in the secondary prevention of coronary heart disease. Men ages 30-64 years (mean 52.4 years) who had recovered from one or more documented MIs were recruited by 53 project clinical centers. Men with chronic conditions other than coronary heart disease were excluded from the study; thus, 88% of the deaths were from cardiovascular causes. As part of their baseline clinical assessment, three sets of lipid determinations were carried out under fasting conditions in the morning, after a low-fat meal the previous evening. During the early phases of the enrollment period, baseline lipid analyses included determination of the HDL cholesterol to be used in later assessment of adherence to the estrogenic treatment groups. This procedure was discontinued after such sets of data were obtained on 1038 men, including 354 men randomized to the placebo group. The latter group forms the basis of this report.
Laboratory Methods
Total cholesterol was determined by the AutoAnalyzer N-24a method modified to give results comparable to the method of Abell et al. 1012 Serum HDL cholesterol was determined by the method of Walton and Scott,'3 which was modified to permit measurement of cholesterol by the AutoAnalyzer on the supernatant obtained by precipitation of low-density lipoproteins by a reagent composed of dextran sulfate, barbital and calcium chloride. Serum triglyceride was determined on the AutoAnalyzer using the chromotropic acid reaction with a silicic acid chloroform extract of serum 10 [14] [15] [16] Univariate and multivariate linear regression analyses were used to determine the relationship of baseline HDL cholesterol levels to 5-year mortality in the placebo group, both unadjusted and adjusted for 40 base-CIRCULATION
